Leucine metabolism during chronic ethanol consumption.
Chronic ethanol consumption is known to increase plasma concentrations of branched-chain amino acids (BCAA) in rats and man, but the mechanisms of this effect are not known. Chronic ethanol consumption may increase levels of BCAA by altering protein turnover and/or by affecting the oxidation of BCAA. These possibilities were investigated in rats pair-fed liquid diets containing either 0% or 36% of total calories as ethanol for 21 days. In the fed state, ethanol-treated rats had a plasma ethanol level of 20 +/- 5 mmol/L and twofold increases in BCAA concentrations in plasma. There were also significant increases (37% to 63%) in muscle, liver, and jejunal mucosa BCAA concentrations. Chronic ethanol consumption significantly increased whole-body rates (mumol/100 g/h) of leucine turnover (73.8 +/- 7.5 v 104 +/- 5.6, P < .01) and oxidation (12.0 +/- 1.7 v 17.7 +/- 1.1, P < .05). In contrast, it significantly decreased leucine incorporation (nmol/mg protein/240 min) into both muscle (0.61 +/- 0.07 v 0.35 +/- 0.05, P < .01) and liver (13.25 +/- 1.40 v 6.78 +/- 0.98, P < .01) proteins. Incorporation of leucine into the mucosal proteins of jejunum (17.42 +/- 1.42 v 15.85 +/- 1.90, P = NS) was not significantly altered by ethanol. These results suggest that reduced protein synthesis and/or increased protein breakdown may account for the elevated tissue BCAA concentrations in chronic ethanol consumption. The consequences of these increased tissue concentrations are increases in tissue oxidation and plasma concentrations of BCAA.